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CAMERA WITH MONITOR 

BACKGROUND OF THF, TNVFNTTON 



Field of the Invention 

This invention relates generally to a camera with a monitor, and more 
particularly to a camera with a monitor, which is applicable to an electronic 
camera that is provided with a thin monitor such as a liquid crystal display. 

Description of Related Art 

Some electronic cameras such as a digital camera are provided with a 
monitor such as a liquid crystal display (LCD) at the back thereof, which shows 
a preview image, which is a captured image before recording, and a recorded 
image thereon. A wide variety of electronic cameras have been developed: for 
example, an electronic still camera that can function as a cellular phone 
(Japanese Patent Provisional Publication No. 9-37129) and an electronic camera 
that can function as an electronic datebook (Japanese Patent Provisional 
Publication No. 7-23259). These cameras are also provided with the LCD 
monitor. 

The electronic cameras have quickly become smaller, but at the same 
time, a larger LCD monitor has become desirable in order to show an image 
dynamic or having punch thereon. 

If the LCD monitor has a large screen covering a large part of the camera, 
it is necessary to reduce the size of a grip, which is held by a hand of an operator 
of the camera. Thus, it is difficult for the operator to hold the camera. If the 
hand holding the camera covers the screen of the LCD monitor, it is impossible 
to see the entire image. 



SUMMARY OF THE INVENTION 



In view of the foregoing, it is an object of the present invention to 
provide a camera with a monitor, which enables the reproducing of a dynamic 
image on a large screen and makes it possible to confirm the entire image at the 
time of recording since the hand holding the camera does not cover and hide the 
image. 

To achieve the above-mentioned object, the present invention is directed 
to a camera comprising: an imaging part for capturing an image of a subject; a 
selector for selecting one of a recording mode and a reproducing mode; a 
recording part for recording the image captured by the imaging part on a 
recording medium upon receiving a command to record in the recording mode; a 
reproducing part for reproducing an image from the recording medium in the 
reproducing mode; a monitor for displaying an image; and a display controller 
for controlling the monitor to display the image captured by the imaging part on 
a first area on the monitor in the recording mode, and to display the image 
reproduced from the recording medium on a second area on the monitor in the 
reproducing mode, the first area being smaller than the second area. 

According to the present invention, if the reproducing mode is set by the 
mode selector, the image data is read from the recording medium and the image 
reproduced from the read data is displayed on substantially the entire screen of 
the monitor. In the recording mode, the image captured by the imaging part is 
reduced and is displayed only in a part of the monitor, where there is little 
possibility of being covered with the hand of the operator. It is therefore 
possible to recognize the composition of the captured image. 

In the camera according to the present invention, a touch panel is 
provided over the monitor, and operation buttons are displayed in an area where 
no image is displayed in the recording mode, so that the monitor with the touch 



panel can also be used as a camera operational part. 

To achieve the above-mentioned object, the present invention is directed 
to a camera comprising: an imaging part for capturing an image of a subject; a 
monitor for displaying the image captured by the imaging part; a touch panel 
arranged over the monitor; and a display controller for determining, by the touch 
panel, an area on the monitor hidden by a matter touching the touch panel, and 
controlling the monitor to display the image on an area on the monitor excluding 
the hidden area. 

According to the present invention, the image captured by the imaging 
part is displayed on an area on the monitor where any matter including the hand 
of the operator does not cover and hide the image. 

RRTFF DRSCRTPTTON OF THF DRAWINGS 

The nature of this invention, as well as other objects and advantages 
thereof, will be explained in the following with reference to the accompanying 
drawings, in which like reference characters designate the same or similar parts 
throughout the figures and wherein: 

Fig. 1 is a front view of an electronic camera according to an 
embodiment of the present invention; 

Fig. 2 is a back view of the electronic camera in Fig. 1; 

Fig. 3 is a block diagram showing the inner structure of the electronic 
camera in Fig. 1; 

Fig. 4 is an explanation drawing showing how the electronic camera is 
used in a recording mode; 

Fig. 5 is a view showing an example wherein an image is displayed on a 
monitor in the recording mode; and 

Fig. 6 is an explanation drawing showing how the electronic camera is 
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used in a reproducing mode. 

DFTATTFX) DESCRIPTION OF THE PREFERRED EMBODIMENT 

This invention will be described in further detail by way of example with 
reference to the accompanying drawings. 
5 Fig. 1 is a front view of an electronic camera according to an 

embodiment of the present invention, and Fig. 2 is a back view thereof. As 
shown in Figs. 1 and 2, an imaging part 12 is provided at the upper left corner on 
the front face of a body 16 of the electronic camera 10, and the imaging part 12 
5 has a taking lens 14 and a CCD (not shown) disposed behind the taking lens 14. 
f§ Although not illustrated in detail, the taking lens 14 is, for example, a rear 
£ focusing zoom lens composed of variable frame lenses and correcting lenses, 
ffl A grip 18 is formed at the left side of the body 16 so that an operator can 

O easily hold the camera 10 with the right hand. A recording button 20 and frame 
O switching buttons 22 for switching reproduced images are provided at the top of 
the body 16. A strobe (an auxiliary light emitting part) 23 is provided at the 
upper right corner on the front face of the body 16. 

A power switch 24 and a mode switch 26 (see Fig. 2) are provided at the 
side of the grip 18. The power switch 24 is used to turn on and off the camera 
10, and the mode switch 26 is used to switch the function (mode) of the camera 
20 10. The power switch 24 is vertically slidable, and sliding the power switch 24 
downward turns on and off the camera 10 alternately. The power switch 24 is 
pressed upward by a pressing means (not shown), and the pressing means returns 
the power switch 24 to the original position (the upper position) when the 
operator's finger is removed from the power switch 24. 
25 The mode switch 26 is also vertically slidable. Stopping the mode 

switch 26 at an upper position A sets a recording mode, and stopping the mode 



switch 26 at a lower position B sets a reproducing mode. 

As shown in Fig. 2, a monitor 30 is provided at the back of the electronic 
camera 10. For example, the monitor 30 is an LCD of the maximum size with 
respect to the body 16 to such an extent that the screen extends to a part opposite 
to the grip 18. A light transmissible touch panel 32 is arranged over the face of 
the monitor 30. 

Fig. 3 is a block diagram showing the structure of the electronic camera 
10. The electronic camera 10 comprises the imaging part 12, a signal 
processing part 34, a recording part 36 including a built-in memory or a 
detachable external memory, an output memory 38, a D/A converter 40, the 
monitor 30, the touch panel 32, and a central processing unit (CPU) 42. 

In the imaging part 12, an image of a subject is formed on a light 
receiving surface of the CCD through the taking lens 14, and the image is 
photoelectrically converted by the CCD to be read as an image signal. 
Although not illustrated in detail, the signal processing part 34 includes analog 
processing circuits such as a CDS clamp circuit and a gain adjusting circuit, an 
A/D converter, digital image processing circuits such as a luminance signal 
generating circuit, a color differential signal generating circuit and a gamma 
correcting circuit. 

The signal processing part 34 processes the image signal read from either 
the imaging part 12 and the recording part 36, and the image signal is transmitted 
to the output memory 38. The image is displayed on the screen of the monitor 
30. The monitor 30 shows not only a still image, which is designated to be 
record by pressing the recording button 20, but the preview images before the 
recording button 20 is pressed such as a motion picture and an intermittent 
motion picture. 

The electronic camera 10 has the well-known automatic exposure (AE) 
adjustment function and an auto-focusing (AF) function. When the operator 



turns the imaging part 12 to the subject, the optimum exposure adjustment and 
focusing are performed automatically. 

When the recording button 20 is pressed in the recording mode, a 
recording start signal is generated. In response to the recording start signal, the 
signal processing part 34 processes the image signal read from the imaging part 
12. The image signal is recorded in the recording part 36 on the built-in 
memory (e.g., a flash memory) or the detachable external memory card in 
accordance with an exchangeable image file (Exif) format or other formats. 
The recording start signal may be transmitted from the outside of the camera 10. 

The CPU 42 supervises the circuits, and it controls the screens on the 
monitor 30 in accordance with signals from the operational part such as the mode 
switch 26. The CPU 42 also determines a touched position on the touch panel 
32 in accordance with a signal from the touch panel 32, and controls the imaging 
part 12 for zooming and focusing, etc. and the read/write of the image data with 
respect to the recording part 32. 

A description will now be given of the monitor display function of the 
electronic camera 10, which is constructed in the above-mentioned manner. 

Fig. 4 shows an example of the screen on the monitor 30 in the recording 

mode. 

If the recording mode is selected with the mode switch 26, a reduced 
preview image is displayed at the left of the screen of the monitor 30 in Fig. 4 
such that the preview image is displayed on an area on the monitor 30 excluding 
an area covered and hidden with the hand (right hand) 46 of the operator holding 
the grip 18. 

In the recording mode, the operator usually holds the grip 18 with the 
right hand 46 as shown in Fig. 4. In this case, the hand 46 of the operator 
covers an area of the screen on the monitor 30 (at the right end of the monitor 30 
in Fig. 4). If the image is displayed on the covered area, the operator cannot see 



the image or recognize the composition of the whole image. If the operator 
changes the positions of the hand 46 to uncover the whole screen on the monitor 
30, the camera 10 cannot be held steadily. To address this problem, the image 
is reduced and displayed at the left of the screen to exclude the area covered with 
the hand 46. Consequently, the operator can look at the whole image while 
holding the camera 10 steadily. 

The area where the image is displayed in the recording mode is 
predetermined in view of the normal camera holding. Alternatively, the 
touched area on the monitor 30 is determined with the touch panel 32, and the 
image display area is bounded to exclude the touched area. 

As shown in Fig. 5, operation icons or buttons such as zoom operation 
buttons 50 and exposure correcting (brightness correcting) buttons 52 are 
displayed on an area on the screen of the monitor 30 where the preview image is 
not displayed (at the right edge and the bottom edge of the monitor 30). The 
camera 10 is operated properly by touching the operation buttons 50 & 52 on the 
touch panel 32. 

The operation buttons may be a strobe ON/OFF switch button and a 
color/black-and-white switch button. Even if not all of the operation buttons 
can be displayed at a time, it is possible to input a variety of commands by 
turning pages on the screen or selecting items on a menu screen. 

If the composition is determined while the captured image is displayed 
on the monitor 30 as described above and the recording button 20 is pressed, the 
image is frozen on the monitor 30 and the image signal read from the CCD is 
recorded in the recording part 36 after a predetermined processing. After the 
recording, the frozen image is cancelled to display a motion picture or an 
intermittent motion picture again. 

A description will now be given of the reproducing mode. 

Fig. 6 shows the monitor 30 in the reproducing mode. If the 
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reproducing mode is selected with the mode switch 26, the reproduced image is 
displayed on the entire area of the monitor 30. If a part of the screen (e.g. at the 
right, left and/or bottom edge) is used as the operational part with the touch panel 
32, the reproduced image is displayed on substantially the entire area except for 
the operational part. 

In the reproducing mode, the image data is read from the recording part 
36 and the image represented by the image data is reproduced on the monitor 30, 
or the image is reproduced on the monitor 30 in accordance with the image data 
transmitted from external equipment (not shown) such as a personal computer 
through a communication function and an input/output terminal (not shown). 

When the reproduced image is displayed on the monitor 30 in the 
reproducing mode, the operator usually holds the electronic camera 10 in the 
palm of the hand as shown in Fig. 6. Since it is unnecessary to direct the 
imaging part 12 to the subject, the operator can hold the camera 10 without 
covering the monitor 30. Thus, the dynamic reproduced image can be 
displayed on substantially the entire screen of the monitor 30 as shown in Fig. 6 
in the reproducing mode. The reproduced images read from the recording part 
36 or a storage medium of the external equipment can be switched by operating 
the frame switching buttons 22 during the reproducing. Operating one of the 
frame switching buttons 22 switches the reproduced images on a frame-by-frame 
basis in a recorded order, and operating the other of the frame switching buttons 
22 switches the reproduced images on a frame-by-frame basis in an order reverse 
to the recorded order. 

The electronic camera 10 may include an image size switching button 
(not shown) at the camera body 16 or on the screen of the monitor 30. 
Operating the image size switching button switches the small image as shown in 
Fig. 4 and the large image shown in Fig. 6 alternately on the monitor 30 anytime 
during the reproducing of the image. When the reduced image is displayed, it 
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is preferable to display a color correcting button, a reproducing zoom operation 
button and a sepia tone display button on an area 48 in Fig. 5 where no image is 
displayed. This enables the color correction, the expansion/reduction of the 
image, the changeover to the sepia tone, or the like during the reproducing. 
5 In this embodiment, the large screen (in Fig. 6) and the small screen (in 

Fig. 4) are switched in accordance with the operation of the mode switch 26. 
Alternatively, it is possible to automatically switch the large screen to the small 
screen when the touch panel 32 detects that a matter or the hand holding the grip 
18 touches the touch panel 32 over the monitor 30. It is also possible to 

J,0 maintain the large screen even in the recording mode if the camera 10 is detected 

= as being fixed to a tripod, etc. 

gj In this embodiment, the image is displayed on the left portion of the 

xzr - 

S monitor 30 during the recording in view of the case that the operator holds the 

O 1 camera 10 with the right hand (see Figs. 4 and 5). The operator, however, may 

W5 also hold the camera 10 with the left hand. If the touch panel 32 detects that the 

O operator holds the camera 10 with the left hand, the reduced image is displayed 

** ** 

43 on the right portion of the monitor 30 so as to avoid the area covered with the left 
hand. 

In this embodiment, the electronic camera records the captured image by 
20 electronically recording the image data in the memory. The present invention, 
however, may also be applied to a silver halide camera with a monitor, which 
uses a silver halide film for the purpose of recording the captured image. 

As set forth hereinabove, the camera of the present invention has the 
monitor with the large screen, and displays the reduced image only in the area 
25 where there is little possibility of being covered by the hand of the operator in 
the recording mode. In the reproducing mode, the large image is displayed on 
substantially the entire screen of the monitor. Thus, the operator can see the 
dynamic image in the reproducing mode and easily confirm the composition of 
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the image in the recording mode. 

In particular, the touch panel is provided over the monitor, and the 
operation buttons such as the exposure correcting button and the zoom operation 
button are displayed in the area where no image is displayed in the recording 
mode. Therefore, the screen of the monitor can be used as the operational part. 

It should be understood, however, that there is no intention to limit the 
invention to the specific forms disclosed, but on the contrary, the invention is to 
cover all modifications, alternate constructions and equivalents falling within the 
spirit and scope of the invention as expressed in the appended claims. 
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WHAT IS CLATMED TS: 

1 . A camera comprising : 

an imaging part for capturing an image of a subject; 

a selector for selecting one of a recording mode and a reproducing mode; 

a recording part for recording the image captured by the imaging part on 
a recording medium upon receiving a command to record in the recording mode; 

a reproducing part for reproducing an image from the recording medium 
in the reproducing mode; 

a monitor for displaying an image; and 

a display controller for controlling the monitor to display the image 
captured by the imaging part on a first area on the monitor in the recording mode, 
and to display the image reproduced from the recording medium on a second 
area on the monitor in the reproducing mode, the first area being smaller than the 
second area. 

2. The camera as defined in claim 1, further comprising: 

a grip to be held by a hand of an operator in the recording mode, the grip 
being arranged at a front of a body of the camera; 

wherein the monitor is arranged at a back of the body of the camera and 
extends to a part opposite to the grip. 

3. The camera as defined in claim 2, wherein the monitor is arranged such 
that none of the first area and a part of the second area are covered with the hand 
of the operator holding the camera by the grip in the recording mode. 

4. The camera as defined in claim 1, wherein the monitor is arranged on a 
body of the camera such that none of the first area and a part of the second area 
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are covered with a hand of an operator holding the body to operate the camera in 
the recording mode. 

5. The camera as defined in claim 1, further comprising: 
a touch panel arranged over the monitor; 

wherein, in the recording mode, the display controller determines an area 
on the monitor covered with a hand of an operator by the touch panel and bounds 
the first area on the monitor such that the first area excludes the covered area. 

6. The camera as defined in claim 1, further comprising: 
a touch panel arranged over the monitor; 

wherein an operational button is displayed on an area other than the first 
area on the monitor in the recording mode, so that the monitor and the touch 
panel serve as a camera operation part. 

7. The camera as defined in claim 6, wherein the operational button 
comprises at least one of a zoom operation button and an exposure correcting 
button. 

8. The camera as defined in claim 1, further comprising: 
a touch panel arranged over the monitor; 

wherein at least one of an operational button for instructing the image 
reproduced on the monitor to be switched on a frame-by-frame basis in an order, 
an operational button for instructing the image reproduced on the monitor to be 
switched on a frame-by-frame basis in a reverse order, an operational button for 
instructing the image reproduced on the monitor to be enlarged, and an 
operational button for instructing the image reproduced on the monitor to be 
reduced, is displayed on the monitor in the reproducing mode. 
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9. The camera as defined in claim 1, wherein the monitor comprises a liquid 
crystal display. 

10. A camera comprising: 

an imaging part for capturing an image of a subject; 

a monitor for displaying the image captured by the imaging part; 

a touch panel arranged over the monitor; and 

a display controller for determining, by the touch panel, an area on the 
monitor hidden by a matter touching the touch panel, and controlling the monitor 
to display the image on an area on the monitor excluding the hidden area. 

11. The camera as defined in claim 10, further comprising: 

a grip to be held by a hand of an operator, the grip being arranged at a 
front of a body of the camera; 

wherein the monitor is arranged at a back of the body of the camera and 
extends to a part opposite to the grip. 
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ABSTRACT OF THE DISCLOSURE 

A monitor with a large screen is provided at the back of the camera. In 
the recording mode, a preview image or a captured image is displayed in a part 
of the monitor where there is little possibility of being covered by the hand of the 
operator. In the reproducing mode, a reproduced image is displayed on 
substantially the entire screen of the monitor. A touch panel is provided over 
the monitor, and operation buttons such as a zoom operation button and an 
exposure correcting button are displayed on a part of the monitor where no 
image is displayed in the recording mode. Therefore, the part of the monitor 
can also be used as a camera operational part. 
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